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(54) LASER BEAM MACHINING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method which is capable of cutting an object for 
machining without the occurrence of melting and a crack 
deviating from a planned cutting line on the surface of the 
object for machining. 

SOLUTION: This laser beam machining method has a process 
step of placing the object 1 for machining on a stage 107 of a 
laser beam machining device 100, a process step of 
irradiating the surface 3 of the object 1 for machining with 
the illumination light emitted from a light source 117 for 
observation of the laser beam machining device 100, picking 
up the image of the reflected light thereof by an imaging 
element 12 of the laser beam machining device 100 and 
moving the stage 107 in such a manner that the focus of the 
illumination light exists on the surface 3 in accordance with 
the image pickup data, then moving the stage 107 to a 
prescribed distance in such a manner that the beam- 
condensing point P of the laser beam L exists within the 
object 1 for machining and a process step of forming a 
reformed region within the object 1 for machining along the planned cutting line 5 of the object 1 for 
machining by irradiating the object with the laser beam L 
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^ittftSSOS^Silltf ffM3ftft*7X.lffi(i!) J: -5 fc 

77, fftf/ww^, ffin^oa^ss) com® 

[0 0 4 6] $ ft, ?f lMtAlU?, ifllS^RftlOS 

So 

[0047] sft, siMtinif, ta-rmmiffM 

fS^f^V-^^ 5 UfMMnx^nTfgfe&So Mx. 
tf, 0 l 6 (casrf i 3 IcSHS^?-*' > 5 tfSttajett 

n s ©sa^ttti t M-f star? fe pir?fc*c 
[0048] w^jEsa-oiciss-rffifttyt 

fJAS\ Ell 7ttl^-^feb^fc;fctf5*^ 



Ctitt, =o<0l/— *f}HBl 5, 17, 19^ 

)Kjfip*^to-arT«4a*iRi#Bsaj*LTu^„ «f 
ais, i 7ft^©#u— tfjtairaxmftfKsoas 

3 ^ A*f-T S 0 b—tfiftl 19^5© ]y-^mttCX 

ftmsiz>m&3ft£>x$i?z>v cftxftii. mol- 
^T/^y ^SiRS yfi-efe o t fe , 

§>ttm&ft^^%ckmm£%& a as, 

MWiXOtn U-1f Jtjg 15, 17, 1 9 £ * *) 

p ltvs t\ *mmiz c nt Pissn-r v-+r 

[0 0 4 9] III 1 8 tilx-lfJtjg^SISCte^S^a 
2 5, 2 7, 2 9*«AT^5 0 7WJt«aiJ2 5. 2 

7,29 (c*3^tis] u^jfciHS^nft u — -y ytm 

2 34>6MJWtl^ tf^-oom^ (01* if* 

5fc»oTWRo«)tjSPi. P2, • • -sra^icjefia 
^■5cii:*<t?*s©T, Jtaxss-&[£o±s-eaE:fctfT? 

-Y > 5 fcit^-ra^iRlti: U— tf X^f >f S C t T*afcS 

[0 0 5 0] [® 2 Kl] *^ffiJgSS©H 2 Mt-P 

8rSS-<?fe«„ 7fc^31ftW«.tt*DX^#l®™^-pfe 
So cmmt, ^MilttWHfeLXL i T a 03^6 
ftSf?*^ 0 0|ira8S©Eli?fiA (SIS) * 

[ o o 5 l ] m 2 Mt^S^JBffSIBti, H l 4 1 jjs-r b 

-ifinxSH i o oRifm 1 9, 02 o t^-rge^e. 

HI 9&tfHZ0EaVrSBfc:o^TaSifiB 
TSo )±«*?>7ac^3 Hi, «#gilTffl?iA 

->-h 3 3tt, Em?9x/^3 1 ^f#T5fiiJ©ffi^ 

v>a„ >)i/v>- h 3 3 a, ■9->y;V*/l/^'3 5KK# 
SftT. WM-Bl 0 7±£-fevf^nS 0 JlUffi 

^nS^SfB©)±«-r^WX-?-^7°3 7 ^#^T'V^ 
5„ MIfA^Xf?y3 7H[HlSSgri3 9^WbTV^ 
S 0 CC9lHl»3 9t±, E«X?^x^3 I OX;fi;: ^ 

[H]gSgP3 9©Hlct±STS©P^^D! (8 0/im@g) 



(S) 



($120 03- 1 4 5 7 



[00 5 2] &fc, 0 2 1 tS-iVT, mzWlCffi&ft 

mm\t%%,ymmmm Gfi2$ifc*^-m, l i t 

a 0 3 5 & Z xA3 1) ©jM^ft^ill 

j&r« (szdi). %mmm&, 9t%%mm*m 
c 1 fc i f3M€Ritgtffe§ 0 miRStt^snssn 

St, ^©fJ£S3lfc*-3VT, «8f*ftfe*mt»LT 
l — if^tiE i o i *w%.t& (S 2 0 3) „ Sg2Mfc*3 

V^TJ±, 1 0 6 4 nmtSS^JbXi (P 

W) SOYAGU— tf^S^nTl/^o COTAGb 
—TO, ^;l/X©Jftt>jIU!g&35ttf 2 OH 2tS0, ^ 
;I/X*gtf 6nsT'S!), 3 0 0 p J T 

[0053] #fc, «»f3fa^offs*aiffi-r* (s 

2 0 5) „ WBiiiMtW&nmZffWMZft&t* *<>M 

©ftfGfcftB^ ££5fc, Wlf^LOJtett^lRlKfeH- 
6f8r3»*^oSB (U-lfmtDAftfiD 

-ifydLom^o^iLS o&i&s) (S2 
07) „ \s-vjth05mt&,(r>miis. mwim) a, #j 

[0 0 5 4] ^2 2fca^£*i3<fc5fc, *fft 

tit), n^M^yXi osT-i^nftu-fitLo 

l) ©Sffi^^k^fcfig^SJ^fc&^o 
to?, ru— ifj^L cMteMWiRiT?© ztt 

11,. liis ■ UiKT M 11. ,.p fr^= - Jx 
S)l^-ffiLiOlMfllJ tl/^WS^i^C 

LTig££ft3,, *<0&, X-Y-2iXf->" 

SSMgfcfe^TH;, xffixx-i 7 1 o 9, Yizf-i^ 

1 1 1MZ»Xt-^1 1 3Eii?«SnS) Jifc 
EB2tifcKBfn 0 7fc#LT7x^>-b3 3fc& 

#£nft^8rftiMffi£«itr3 (s 2 o 9) „ mm 

iMoiSSix^t, S^ffl^l 1 7fr5ft*ffl 

t, mmm^ 1 2 1 ToMt^mta-ovr, ifje 

l ©*^A^»f>p»#S©Sffi±tfea^3 <}; 5 fc z 
WX-r-^1 1 3^^1l$-&T7*-AxaSfiE*fT5 

(S2 1 1) 0 ccm »ffi7tsi 1 7ia^ti 

51l5E«?^xA 3 1 1 2 

lciDSiu fWftx-^SHiBPi 2 s#, skisa 



mtm&mffi±.Tm&i£%£t. *> fc z«xf-f 1 i 
3©&aftB*ife£u x-r— 1 sfctttfrr 
£0 xx— >*0JSpsp 1 1 5 a, fflf^T-^Magsi 2 5 

fr&fflfetHB^fcS^VT, ZfflXx-^l 1 3©M 
j^^BtM* W®Sffi± fcftES •£ 5 fc i6 * 

si^tzttxx-^i 1 3 
[0055] trnfflTtiii 1 7*^m^snft:^o7^ 

cs 2 1 3) „ LLtii, ^wmtffifflis-s&tfMif 

«BZlXf- 4 ;i 1 3*U-1f3fcL©3tffiSlR]K»ii 
2^5J;5fc, ^ttftHHSP 1 2 7^Xx-^WSPl 1 

1 1 5i!i«ZttXf^l 1 3©»{il-&»rf i> 0 ± 

TWEStlft U~-tf?t L ©#JttjSl©SEfiUbW£& zwx 
x-S>l 1 3*V-^L©^tt^^»*^SCfc 

eS#S57f5 (S 2 1 5) „ 

x-^1 0 9Stf YiXr- ^1 1 lfeSSdS^S (S 

217) „ u—yytmi 0 1 frz tarns tir^u-^fyti 

14, 2ti:^SnSi5fc, Mffli/>Xi0 5(a 
t), «»f a@(S»3 9 0H£}B^Snft3fSOI«lllla 
Ch3iELfti5fc, 80/im) fcHifE^«?7x^3 

siEissas 3 9 (om^mzfttzmmc u-^fft 1 ^ mM 

^-^ I 2 9fIlL4^f ) b-f7U«3n5i: 

fcfc&3 0 

[0057] ccc\ ^fr^WSfcES^sns U— tf 
0 5 tiD, I2 2t^ns 

i3fc, EMf>xA3 1©SS? CU-if^L^AI* 

■r«ffi) fc^*nftiEis&gU3 gtcb— yytLtfmMs 

n&^ftfit?*3feSn5 0 ElOi^fc, ie]l®S!53 9fcb 

k fc J: »3 , lx— f 3« L £>mffiffi 3 9 fc AS*^ Sffl^Ki <* 
Ck^Tt, 0SSSI33 9«^— if^LA^ffitt-TStk 

[0 0 5 8] b-if^-ii 1 0 1 ^6mM£n/ib-W£ 
L*, E«M?7x^3 l^^tm^PAMSgt-S 
i^fc^S-S, C©*^Pfc*5WSl^— tf^LOX 



(9) 
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[0 0 5 9] Mc, 02 3-02 7£S^T, \s~*f 

yt l ©jfem^ews-ST * 5 v $ mzm s 

ffl3 2 GftflMtttffi) fcStLT, ^lffitt«M#ft3 2 
L*fiSif1-5ci:tJ;!3, 02 4&tf02 5 

«SI»83 2©ft^[6]Dt^Si!-rs t };^(c, u- 
+fm©^*fe3UH±«ftfM#ft3 2 <D&$i&MW£ 

[0 0 6 0] ■•fJfcSil 0 I frBttb-lfJttLtf/Vl' 
&S3 2©SW5aflEt^Lft|i8HI«^LT«Ko*7 

y 9 ams^ftT^ u— tfm© 
jfetja*ft*v>tt«j«f^ft*m3 2©^i!iMK^ii<-r 

SdttJ;i3, IU2 et^nSJtat, ^y^ffi$ 
9ra©RBS£9£< lt, JB^n«^5v^^(9©m 

Kit), 02 7t^ti«J;3t. ^-5^^1859^ 30 

(BdE*n«^7-y^?H«9oa) ©ties, u-tf 

^LO$iDMLM«&aWmyS3 2 (X»Xf 

[0 0 6 1] ±MVtcfm<OmW^-^\m-=>r^=r 40 
^^M«9A^Sn§h (S 2 1 9) , ftiWW 

m9mm^titc&.mxmwrt^ cs 2 2 n „ 

[0 0 6 2] EJ2 8-0 3 2£#figLT, WHS 

S1\ HffM©^Sr^^->'K^'3T^5-yi'1i^c9^Jl5 

^snfc«)8fm«¥f (EBie^^NS 1) a. +>-:/ 50 



■ffrmWZ 5 fcBHSSnft9x>v>- 1-3 3 tffiSF? 

nrcK^T^waBtEB^nso gnoses, ^set 

Si;5S»fi"^3 4, e:©!a3l5Hr^3 4tfg 

BE-- hVWffiiM CHa^f) I^LTV^ SUE 

X-^ffl^SCfctfT?^,, &fo\ H2 8-gl3 2t 

[0 0 6 3] BE**?r>x^3 1 ^SfSBtBBSSn 
3iU El 2 8 tSSn«J;5 le, ^iftTSESfvWX 

TV<„ 3&3hf-fy?3 4^^l1"SfflixV^X^^ 
73 7 ttftgf. L < t±^SS#ft*Qin?»3l5B>^!tB 
ZttWiZ&Z £££&*), 82 9{^Sft-SJ;5E, 5$ 
?[^+-y^3 4t^lTSJ±ll7 i 'A'fXf--y^3 7 (E 
««^x^3 1) ^S?^§o »3MH^i/3 4fc: 

^itsESf/vrxf^/s 7 (j±s^?<>x^3 

1) fc» H3 0ta?«n*J:fllc, *x>\ 

->- h 3 3 ©a® aisis?^ 3 1 wem-stiitm 

<D«ffi) fJj^B^f-rSJ±m-rV^X^'yy3 7EfjS 
[0 0 6 4] )toE--K;V3 6ij^iAi/-h3 3©M 

WK*mL-ctpzis.KLtam-- K;J/ 3 6 

2:, h-3 3*f^1-StKKfiCJ±n-H;l/3 

T-, ^^-y^SIJSQ^JfMSnrv^^x^^CjS^ 

Et^*m3 1 ©^SRW'Sffif T^-TSCtt 
J:!)x E*if>iA3 1^ 03 IfcjSS4l5«fc3 

^iffi-r§JIl;f J ^l'X^'y7°3 7 0«B85t*VTW 
ffiStlT, J±lf/UXf77'3 7ffifIf'7xA3 

2 nft]Ei|-r ; KXf-7^3 7 fRfSrfS ©«-K& <' C t 

[0 0 6 5] Hf/^Xf-^S 7tffft^f^i« 

3 l*B»*SnstK3l^«y^3 4Stfin&i-K 
^3 6*^i^->-h3 3^6IBnSS-|RllC»i!l** 
5o -y^3 4KtfiPE--F;b3 6^»J^S 

3 4£&$tLTV*5©T?, 03 2t^tlS<tefc, >> 
x/N~>-h3 3^5il^n^c:i:tS5„ c©i:$, H 

-*H3Z(f>5eSlB*iRiESSf), »*5nT«R?l^i"y 
^3 4t^SLTI/''§i±ST : V i ;-l'X^'y^3 7 t, ^x 
A-/-h3 3 tffi^StlTV^JSSS?^ x/n 3 1 
35) fc^^->x7'-^LTV>S 0 4fe Y*>xy 



(10) 
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ffctJ:l5^W^#S^tI«f-ra^fcLTH, l*lg[5© 

[0066] c<r>£.5iz, mzmfc&^Ttt., mmv 

>Xl0 5Ei!3, b— tfftigl 0 1 A^ffith^nftb 10 
jSfcfcW-S b-+fm ©xi^I^-gje^Sf Sftft^ 

S tift ^ 5 >y irffl. 9 ©fugt TJtSlffitf WfflBf 2 
tffiJ6T'ffi<55:i)o £ ft. MlfiMB, zo 

stjittM^ sad ftfejtetaftSJBfflaEiSfli* t c 

So 

[0 0 6 7] tft, ftiaw^TjEfflnxtiil^t^t j; 30 

[0 0 6 8] Sft, iPJ±^-F;V3 6*fflWT31SEItt 

[0 0 6 9] Sft, MSC©[h1E^3 9AWJ^StlfcEE« 

73 7«K«l»f»S-rS^, Hft/BUyXl osta 
0 , mWt S 3 9 ©HEJBlfcS nftSBWcBKtf 
x/^#©ft^*7fr&# teg^S J; 5 E b—ifft L 5 
flBfcU ^-y^ffi«9£?fM£-frS©T\ Persia 
9©F^fcffM2nftP^P§©ffiEt*5WT. EMU 

[0 0 7 0] Sft. jfeS^ttTO (EE«H^7i^3 

1) ©^ftSBSV-av— tfM£L*SaLTft3l£^®V— 50 



l ©?tWE2a-r asiRi, ft t a tf jREf s^irie 

[0 0 7 1] Sft, S2Wc*i^-0±» SStSKWSt 

[0 0 7 2] Sft, ^Wcfewni, 2S;agP (i^y 
m£ tiS ft*. £V * y K A -y 9 E J: 5 £V S' V :7E 

*5^57-u-F©i5t^ sasyia^©isgff£i;sc: 

fcti&Wo Sft. S2fiajtl3VTB, ±MLft£5E. 

:s.pjnnx' '£^11 _T_,fl=' |»-E"-fc', 

BrL&v\ «ltt#M!)I< 

*«Wik TTrr:>li L/c® ?. ISS^nS fe ©T(±ft < . 

w Q i — -9*^9*1 0 1 wra^jfttt^mcMHS 

igl 0 1 fcLT^^X^-^Tfiil (ftt^.^ 7x 

£h# (f s) 90 *ffl^sc£T\ wsmmt 

A a ^^MW#tt©aft«rfiJffl LT^ ? -y ^« 9 ^rft 
[0 0 7 3] gft, lx-lfj&PlSS 1 0 OttVL Z 

5 c i: * < . Iftjtffl v y X 1 0 5 * L aymm 

LT fe«t Wo 

[0 0 7 4] Sft, WifftnlSS 1 0 Ot^T, m 

Mc^^^-yfcLftA^TX^xf— y 1 0 9&r>* 
YiiT-T"-^ 1 1 l^inrsj^fcLTws/b^ en 

E L, ft T^S-T S £ 5 1 L T & J; V \ 
[0 0 7 5] Sfe, ffilff^3 4tEIif')iA 
3 1 *«3B$*ft«t, AnH^.- K;l/3 6 la tJBESSR 

3 l^lLfcfc, «lT^l^nftft«xVWX^'y 
7°3 7SSBI^+**3 4fc?R»S*«J:5K:L,TtJ: 



(11) 
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3 1 ? 5 c fc t J: ») , SJSr#i!i2 ftfcff *7*> W 
X^'y 7° 3 7 y £ 3 4 fcTStotLS C 

[0 0 7 6] £ft, Jg»*f 1 2 1 fcLT*fl«JS©fc 
O^ffl^C i: b-^m ©KI*3fc&?UJB LT 

CtD^-yZ'y-tU—fjfm 1 0 1 £fflF(3 10 

k u-^ytm i o i *\eon <o Wfcwmt a ± 3 

^E^-TS^^feSc &*», Elfflfct. 7t-AX 
IS^tT d ft *6 © U— tf ft Lti^J $gfi*f #M#ftfc ^ 

i o la^sgtfsnaL/-- ^mca^a, 

BJ!fa o 

[00 7 8] *S5ffiK«3 Jfc2JattWHffl^lBfS-Se, jo 
T^Mtt^^Srl-a^lrXiii:, mTv^ci 

[0079] *«wfc«ayfiajflffi«fio«iw*ttT 
iiit*mortapt(tii-r s * 3 1 i^fj&tatj&rs c 
©^■ssjOTM^nSo ^sfieT«, ju^^nft 

Tfg<4a 0 Sft, Bf&ztircisem 
•v* v k* v 9 £ * a 94 f yi?fost l t, ?j ~> > 9 

ffi£/h2 < f 5 C fcsPUS, 1 ocD^^iitt^^P,^ 

irsnftT'esii'if TOo^ti^-rc t^wj^tsa. « 
^j&teftiiwasrf a <= t #t? * a „ 

[0 0 8 0] 3=fc, *SSKC^5W3iatt#fiO«J»fS 

m&ffi±<Dtc&amm?&foifi^gztt*). wig 

T*© F^-i'yn-fc'Xlt^SI-ra £ i:#-e#3„ 
[0 0 8 1] Sft, *^Ki«S)iS36SttWH<iOfflBHi 

ffifcfevTii, Hfes^©ffMA^b-^(-j;a#^ai!iB 

F ts "J 2 K £ a £V -> > ^ t a 7" b- h* ©iftMt so 



3£»«Bi^©P^Mtf±b5C±:a&l\ Sft, ^SIE 
fc iXSI*|5©J&£tf W-lfffic J; a#SM*PXK T 

[0 0 8 2] Sft, jlfifiitt^fttji, £8t©|@lKgp# 
J&S2ftT*>!>, tS^SBgfigXgEfe^T, sig^a^ 
^©P^EffM^tiftP^^tKj&^SMft^figp^Crt 
gPK»^AHiMi-a J; 5 K b— tfTt^^L. StSSfflJ 

[0 0 8 3] Sft, StMgpjg^XgttefT, Jt^iift 
Hl»?ti^V^JtT*b-+F7t^»7t1-a C ttfff S b 

•!f^@8Sgl5KA*f1-a©%»<'Ct^T#, 0gSSP^ 

to 0 s 4j sft, aawBPdsxstft^T, 

SCtWSU\ £©±5^ ^HWfigXgtfeV^ 

actcj;D, *Jt«**)^©»lln&iRi»i:?St3TJ«« 
Wt^-r a c t t\ «©#fag£tt*^ 0 -stRi± 

a Q 

[0 0 8 5] *%WK^ajtS5att»i^©«IWf^(±, 
U— "fDHB^SfflWL.ftL'— fM, ^©m^/b^S 

ait««© fifflHcttfi-r a j; 5 t^3tt u ^saiww 
©rtSfcfc^aiKtjSRtf*©^©*^*^^ i'^ffl? 
figs-sad^ y*jgj£iefc, ffM?nfc^7 7^e 
BicTji62jatt#»%«]»rra«8ffxat, ikt^ 
act5r#MtLTi/^a 0 

[0 0 8 6] *5HHlc«a)lfiSiittffi|4©«»rSST? 
tt. ^?^^JUj£XfSfcfc^T, V-1f)E©*J^*VE 

®att*m©rtSPfc:fim-ra i 5 1 ^— ^^^m^-ra 
c f: t\ ftjtjst fc a u-ifft©x*^^®ft*t)£ 

3Kitttm©3t¥«ia'i?fL < E±^^^g«S©L# 
^ffi^Sx, 3taSHBm©fi8Ptfe(?am3^Rtf* 
©2»*C^77^«I2ft5 0 <3ffX?iT?tt, JfJ 

tift ^ 5 ^ fDimi^xftmm^un^mm^ na 

ttfeSftT(g<4a 0 Sfc, ft5S3Ht#Sti, TtJSSStt 

nft ^ -y ^ t fe^ x-ffl %^ na ©t?, ^osif ©^[riss 



(12) 
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a Q £V^*>F*y£E^a^r^;y^£ltL 

#Rl8li:ft«= cnSCiE *5S!llfc:«k*iti\ S*6T 
^S^Wc^SJgtt^S^iSnra £: fc*ft?#5„ 
[0 0 S 7] *&lBfc&S,t^14#ft©WSr# 

[0 0 8 8] Sft, *?PJ!^a^S»#S©ffl»W 
ft 1^ T 14, ^ 5 7 * ©flMtf b-^££ <fc 

> F A *y 2 £ J; a £V ^ > teW7" FCifX 
i5t^7 ^©flMtf b— tf <t S#SfflDIKT 

[0 0 8 9] tyffiJMK&^T, Trnzttfttv 
y ^fcf&BlS^a EZ tic J; D^JSjittSS^^ifl-a £1 

nft ? ^ ^ a c t \z x k> immMWz'® 

jiBtt*f^*»*t«i»fra c t^T#a 0 

[0 0 9 0] Sfc. «H9fXSK*VT, 
■^T«Sttitm*^llf'rSEifcKJ:!5, ^9 •?£•©& 

$a„ 

[0091] *^i!gK«a^ifitttmo«»fSiiB, 

— mi^ffltt^n/tb-- trjt*, *©se%jss»)fca 
ultimo rtauEffia-rs ^ a tiut^-frs^e^? 
7^33itta-ft©rt^tS3tta b— ^©jgftjS&tf 

[0 0 9 2] #^K&5ft^ttWB©«JW^@TJ 
ft¥it?££*K b— tfft©llft£tf?Sl®H:*ffl 

£l©s*j^cfctf a p-^©*^SLtf^oj£^©*-t 



22 

j;a^-»^f±LT, 

2V ^-yfwt'hz < -r a c ttf"z?#, i •o©fts®it- 

tefc&s. ens ©ft*. *s@!Bmj:nif, sar§s 
10 aos^t^iittffS^^Ki-actA^^aa 
[0093] sft. *^Bj!t^a^iittM^©taifS 

©fftilK±© ft & ©Sit*fe&*3!)t'Rg i: ft 5 . ^SffXg 

t*© K^f'^n-fexft'&^ii-ra c t3b^^a 0 

[0 0 9 4] Sft, *!«Bj|t#,a7 , cmtt^©^lTg 

ffMS tia fc», fl£(fE©fi*BO J: a t + * > F * y 
Zttsirj isyy\z fett a 7b- F©Ki\tt, 

20 mtt»^©«»fgMEft^Ttt, mvrc&oiz&n 
actA^BiHg-psa,, 

[oo9 5] *?§Pmcl£a?WiftWft©™a«(^ 
Tv^a 0 

[0 0 9 6] *^S3V£:^5i\aBStt#^0^SfgST? 

«3*jSfc fc^ a b— y 1 ^© ^*;i/^-ffiS*^iSMtt# 
^tO-7-y^^JfMSti.ao ^LT, ^lif^fi^ j^es 

40 ®tt#!R©rtistt3tj-a u— m©*3t^arf*o5a^ 
©»Kfl5^tia i> =7 -J ^^^M-s^xftmM-Mt'n^ 

SSUL < ttjfe^flWSSlKSK i t) flg^g-S tifc 5 -y ^ 
tffioTSS^fc^lff^natifctft'?, ^ffil^asiT 
^v-y^ ^>"^Sai/H4S^aSiT© 

^5'-y*'^5£x^raw^ttfeffifeTis<&a !> s/c, 

»f©^^^1tA^XL, ^BfSlRHOWWftSSfcff^ 
so y^EitLT, ^-»^^J^<^actA^T*t, 



(13) 



$fH 2003-1457 



[o o 9 7] tut, *^at:«s)iasatt#ft©«Bs 

[0 0 9 8] Sft, *f8W£«a«^tt*m©SJWi6 
fCfe^TB, 5 "7 v 5 ft v-*fm- i; 3 2NgM!lmx t 

v £ A S ^ isypK&lZ.y'U- F ©B^tt, 
^yZifi ls-*fmz. <£ 32ftgttraXt TJFM2ti« ft 

[0 0 9 9] Sft, iS«¥S«* tti£fitttmK£;tj* 

[oioo] sit, jiemtt^Stt, ^castas© 
t±, WJfcr s HKgiJoiaiicjedCsnftHiSKKtrj'eMii 

#f sftfc^an? i^-if ft«&}tf * c t u\, 
£©£ 9 K^m^wmm^ is-vyt&mtewt 

[0 10 2] Sft, *^£b-im©tt«i:££'rs 
73ftfc#3rStf«fc&©&)^£3M£Mfc«*TV 

»o rmts^jTM-rs c t ^Bjffi fc a *> , -m©^ 

££tt#.k!J--gfi±LT. ESf©£lRl*l»#.fc*>HI 
?, t ~ ^Ti?, 

[0 10 3] 

inx^^o^ptc^i^-gjBf^^-Y >fr ZftnrcM 



a 0 i-DT, imi^ft!&*^»f-rsi=ttj;»jf'm*n 

[0 1 0 4] Sft, b-+fiPXgScOilM^±ttoXM 
Stffr&KBLT, V-<flniXSBffl^fflft«*>6ffiit 
snanHmr-iinxM^ftcgM^Mifb, ?©£*fft 
* i^— tf ipxgsoa»* s t ± t> m» l raff- * 

ioXftliftWF^rS^^fc)^ ft 46, iDXSmfe 
© ftgfl'x© U— !f JtO^WIgib'Sl t S a B 
[0M©fg#&ii0J3] 

m i ] *na®S6t«a is-vtaxmk ^xv- 

mzi m i fca^rrinxsifjfcfto i i~i iimc^ft 
[0 3 ] *s^ss^ait #a Wifinxfrffifc i s ix— tf 

ftPX&©;taX£f#tt!©¥E0T;& 5 0 

ra4] s3t,Tr-rinx^!fe£D i v— i vatjeoft 



[05] H3fca^3jWW*©V-V«ti&-3ftBfB 

[0 6 ] if^imm\mz> iraniaaE «t t^ow 

? tift*nx^Mti©¥SiaT-fe a o 
[0 7 ] *HjgJKBt«* ifiDI^afctetf SBH 

[0 8 ] #$m$mfc>&2> v— ripx^^cm i xac 

£ § iPX3ht^O mr- fe 5 „ 

[09] 3^fiSJBfl6t««L'- 1fllDI*SOS2Xafc 

*3itatox*f^©ifMB-pfea D 

[010] **fifi}gJiE«SV— »fi[JX*ffi©S3XSI 

t*»*linx*tft!fe©Wfffi0Tffe* o 
[011] **S6^Mt^5l—^nX^©m4Xli 

t^^sinxjifftftwBfffia^ss,, 

[012] 3t^a»gl8lc«5U'-lfinXSjSK:<}:t)«Bf 

fc0x-sa o 

[013] ^mmmmin^iy-^iux^m^&f^iy 

[0 1 4] ^ffliJ^©^ 1 U—VtMJJimc 
[0 1 5] *££fflgg&<D£ 1 09lc«S f' itlX^S* 
[016] *^W0H©m 1 Mt^S b— tftec&Sfc 
¥ffi0t?feS o 
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[01 8] b-1f^i!i^St^2*^Sfi^omi 

s ft!?© wif jfrax^jS^^Bj-r s *iiS0-e § „ 
[i2i] *nfisjesi©m2fifiE«s^»f*ffi*attBB-r 

[02 3] 2^|jBBfiS0^2«iJ{cfiiS^»f^k:J:t)l' 

[02 4] 02 3iz^-?fmnmtnz>xx i v-xx 

1 vaifcift-aftKiSHT***. 

[02 5] H2 3fc^f}figffltt*m©XXV-XXV 

[0 2 6] ^^©^Ul5iS=&5i< Lfc*#te*tt«H 

2 3 fC^TfrSMM^XX V-XX V*Ci9oftW 
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[027] mytmmmmm^^m< Lfce^tte 
h-sh 2 3 t^-r^jatt^ox x v-xx vmc?s 

[02 8] *S«BBSi©m2ME«S«BrSffiffl^il 

[02 9] *H^M®il2^jic«S^»f^©il2I 

[03 0] *^WM©^2Wc^SlJ0^a©^3X 

[03 1] *^6f0gJg©m2ffl|[cSS«»r^©S4X 

[0 3 2] *^5fJfil«^2^C^a^ff^S0^5X 
g^STEES*^^ x^!S©Srffi0T2S5 o 

1 ■ ■ ■ Anifcf*^ 3 • ■ • SEffi, 5 • • • tfj»r?£ 
7 - - -em^iC 9 - • ■ 1 

1 • • ■ ->'J3^ia i3 - ■ -isfflsaas«, i 

5, 17, 19, 2 3 • • • U— 9^$?, 2 5, 2 7, 

2 9 ■ • • 7 H^iS^ 3 1 • • -Etif^x/V 

3 7 • • ■ m&f>W7&v7^ 10 0--- U-lfiD 
32KB, 1 0 1 • • • U— ffJiaU 1 0 5 • • ■ jftftffi 
V^X 1 0 9 • • • Xif&Xr- v>\ 1 11 ■ ■ - Yd 

xf—v, 1 1 3 • • • zmxr-'j, p • • • mm 
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[01] [02] [03] 




[04] 



[0 5] 



[08] 
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#B8 2 0 0 3 - 1 4 5 





#H3 2 0 0 3 - 1 4 5 7 
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-i. (##) 3C069 AA01 BA08 BB01 BB02 BB03 
BB04 CA05 CA11 EA02 EA05 

4E068 AA01 AD01 AE01 CA09 CAll 
CB09 CC02 CE04 DA10 DA11 

4G015 FA03 FB01 FC01 FC07 FC14 



